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Stressors affect all of us most of the time. For that matter, the
absence of stressor impact would be as detrimental and as disconcerning as
excess stressor load (Streufert and Streufert, 1978). Unfortunately, too
little is yet known to develop a clear understanding of stressor impact on
perceived stress, physiological strain, attitudes and satisfaction with work
settings and, most of all, task performance. During the last decade we have
learned that stressors often impact different persons and different tasks
differentially. We know, for example, that the same stressor may aid in
simple task performance but hinder complex task performance. We know, that
males may be quite differently affected by certain stressors than females.
We know that multiple stressors often interact to provide unforeseen outcomes.
We also know that it is difficult to generalize from one stressor situation
to another. In other words - despite the thousands of research efforts on

stressor impact, our knowledge tends to be fragmented and incomplete.

The present research was initiated to move toward more general knowledge
of the effects of stressor experience on human adults. For that purpose,
the research considered several stressor outcomes simultaneously and attempted
to establish relationships among them: we measured a number of diverse
kinds of simple and complex performance, we obtained data on task enjoyment
and task satisfaction and we repeatedly gathered noninvasive physiological
data while participants in the research engaged in controlled and stressor
laden work. We utilized a number of levels of stressor impact on participants,
both in a simple and in a complex task. We measured the effects of single
as well as of multiple stressors. Finally, we determined the effects of
specific stress and/or performance related stylistic individual difference
variables such as Type A Coronary Prone Behavior (Rosenman and Friedman,
1961), cognitive complexity (Streufert and Streufert, 1978; Streufert and
Swezey, in press) and of general incongruity adaptation (Streufert and Streufert,
1978).

The data obtained and the conclusions drawn from that data have helped
to provide considerable insights into stressor effect differences and common-
alities. The data are reported in seventeen technical reports and have appeared
or will yet appear in various articles and chapters in scientific journals

and books. To provide an overview, the following pages will contain the
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titles, authors and abstracts of the Technical Reports that have been based

on this research project:

TECHNICAL REPORT ONR #1:
Streufert, S., Nogami, G.Y. and Streufert, S.C. Stress and incongruity theory:
Effects of crowding (1981).

This report focuses on crowding as a stress inducer. Incongruity Adaptation
Theory (GIAL) is applied to crowding as a predictor of task performance and
satisfaction. 1t is suggested that crowding may produce pleasant and unpleasant
social and work environment conditions and may result in improvements of
decrements of performance. The conditions which should produce each outcome

are specified according to GIAL theory predictions. Joint effects of crowding

and other stressors are considered.

TECHNICAL REPORT ONR #2:

Streufert, S., Streufert, S.C. and Gorson, D.M. Time urgency, load and

managerial decision making (1981).

Previous research has demonstrated that optimal complex managerial decision
making tends to occur at intermediate information load stressor levels. The
present research considers time urgency as an additional variable. Time
urgency has been shown to be relatively common among managers (as part of

the Type A Coronary Prone Behavior Pattern). Many managers believe that

their time urgent stylistics are necessary to guarantee success at their

jobs. Since urgency requires rapid responding, it may, however, be viewed

as an additional stressor. The latter conceptualization would predict decrements
in complex and improvements in simple performance. Experimentally induced

time urgency was utilized to determine the effects of urgency on three measures
of managerial performance. It was found that time urgency interacts with
information load to produce performance outcome. Moderately complex planning
and decision making was found to be optimal at intermediate load levels,

but disintegrated when time urgency increased to high levels. Similar results
were obtained for long-term complex planning. Simple retaliatory decision
making increased with load. It is concluded that managerial activities which
require complex decision making and long term future planning are hindered

rather than aided by time urgency.
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%t TECHNICAL REPORT ONR #3:

"

N Streufert, S. and Streufert, S.C. Stress and the measurement of task performance:

I. Decision making in complex tasks (1981).

The development of an overall theory of stress has been hindered by a lack

of comparability among research efforts in terms of the tasks utilized,

the performance criteria measured, and the measurement techniques applied.
In a step toward facilitating research in a complex, as well as some simple
settings which can be used to develop an overall theory of stress, this
report presents a set of decision making measures which can be applied in !

a wide variety of experimental and applied situations.

Based on Complexity Theory, nine categories of decision making styles are
described: The low unidimensional decision maker, the normal unidimensional {
decision maker, the general differentiator, the closed hierarchical differentiator,
the excessive differentiator, the low level integrator, the high level integrator,
the closed hierarchical integrator, and the non-closing integrator. Ten

different decision measures are defined and formulas for their calculation

are presented: Decision categories, spread across decision categories,

number of decisions, number of integrations, Quality of Integrated Stategies

(QIS), number of respondent decisions, characteristic response and response

speed to information, quality (if immediate response is required), quality

(if novel stragegy is required) and quality (if learned pre-established

strategy is required). For each of the decision making styles, predictions

are made about performance on each of the ten decision measures.

TECHNICAL REPORT ONR {4:

Streufert, S. and Streufert, S.C. Stress and information search in complex

decision making: Effects of load and time urgency (1981).

The effects of information load (low, medium and high) and time urgency
(absent/control, moderate and high) on three measures of information search/in-
formation utilization were investigated in a complex simulated decision

making situation. Measures obtained were: 1) number of information search
decisions generated by four-man teams participating in the simulation, 2)
number of integrations based on their previous information search decisions

(a measure which previous research has shown to predict successful high

level organizational performance), and 3) number of respondent actions associated
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with information search (a measure which previous research has shown to

relate to lower levels of successful organizational performance). Previously
reported data showing that intermediate load levels result in optimal integrative
performance were corroborated. Increases in time urgency resulted in decreases
in search activity in general, and in integrative utilization of information
obtained through search in particular. High levels of time urgency in asso-
ciation with high load levels resulted in fewer search decisions and complete
absence of integrative utilization, but produced an increase in respondent
actions. The data suggest that an optimal environment for high level decision
makers with planning responsibility should contain optimal intermediate

load levels, but should be kept relatively free of time urgency.
TECHNICAL REPORT ONR #5:

Streufert, S., Streufert, S.C., Lewis, J., Henderson, R. and Shields, J.L.
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Differential effects of four stressors on blood pressure and heart rate (1982).

.
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Before we can progress further toward the development of a more general

theory of stress and performance in work environments, we need to determine
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whether diverse stressors produce different types of stress (strain) responses

-
.

in addition to the different levels of response that have been frequently

Rl 50

observed. 1In the present experiment, four stressor conditions are systematically

compared in their effects on blood pressure and heart rate responses. It

e
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was found that three stressor environments which differed from each other
on a number of variables but had a social setting in common produced diverse

degrees but similar kinds of blood pressure and heart rate responses. Different

LA A

kinds of stressor responses were obtained in a non-social (video game) hand-

XA

eye coordination task. It is suggested that if future research extends
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this finding to the stressor-performance relationship, theories of stress
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and performance will have to consider complex interactions among a number

e

£

& of relevant variables.
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i TECHNICAL REPORT ONR #6:

!

! Streufert, S. and Streufert, S.C. Effects of load stressors on performance
i in a multidimensional visual-motor task (1982).

k' Previous research on complex decision making has supported complexity theory
s predictions concerned with the effects of load stressors on a number of

- decision-making variables. Considerable data are now available on the effects
b
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of load on both simple respondent and complex integrated strategic performance

in complex decision-making settings. Data on simpler performance tasks

(e.g., hand-eye coordination or other problem-solving tasks) have been collected

.-'-'A.'.-."LC.,'.r‘.( '.',a f. Ly

as well, but typically fall into the category of load effects on simple

respondent behaviors. The present research was designed to systematically

PR

investigate the effects of load upon both respondent and strategic behavior

-
Lo s

in simpler tasks. A hand-eye coordination task was specifically developed

N - X

for this research to permit comparison to data from more complex decision-

making settings. Considerable similarities of load effects on performance

.
(1o

P
)

in the present task to load effects in complex decision-making settings

i were observed.

N TECHNICAL REPORT ONR #7:

by

>

;: Streufert, S. and Swezey, R. W. Simulation and related research methods
N

in environmental psychology (1982).

e Research efforts in envirommental psychology often involve complex environments
o] requiring specifically designed experimental technology to permit both causal

inference and reliability/validity of the obtained data. A number of research

methods centering around simulation and gaming methodologies are examined
. for their applicability to problems in environmental psychology. Among others,

I3 a recently developed quasi-experimental simulation method is discussed.
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TECHNICAL REPORT ONR #8:

o Streufert, S. Streufert, S.C. and Denson, A.L. Information load stress,

?? risk taking and physiological responsivity in a visual-motor task (1982).

2& The effects of four levels of information load on physiological responsivity

- (blood pressure and heart rate) and on risk taking were analyzed and compared
Ej to previous results concerning the effects of load on performance. Twenty-five
ﬁi adults participated in a hand-eye coordination task of moderate complexity.

:i The task was designed to permit strategic responding, risk taking and retaliatory
!Q behavior. Risk taking was measured as the degree to which subjects acted to

EE increase the probability of a major loss in the face of potential minor gains.
&

?{ It is argued that an expected stress effect on risk taking and performance can
i; be defended only if load would result in elevated arousal with risk taking and
33 with decreasing levels of performance. It was found that participation

E? in the present task was associated with some degree of arousal and that persons
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with greater (diastolic) arousal tended to take greater risks. Load affected
risk taking but was not related to physiological responsivity. The potential
that load as a stressor functions as a cognitive modifier of performance,
and does not represent a precursor of strain (and stress), is considered.

Suggestions for future research are made.

TECHNICAL REPORT ONR #9:

Streufert, S., Streufert, S.C., Denson, A.L. and Houts, P. Stressor effects in

lab and life: Correspondences between the effects of the accident at Three-

Fs W WS 5 S C Y ATy Y8, 7

Mile Island and stress responses in the laboratory (1982).

Persons with diverse responses to the Three Mile Island nuclear accident
(residents of the ten mile area around the power plant) were placed in a

laboratory stress environment to compare stress responses in lab and life.

sooag e A NN 0

Considerable correspondences between persons' responses to TMI (attitudes
and excess visits to medical services) and their elevations of (especially
diastolic) blood pressure in the lab were obtained. The data are considered

evidence for external validity of lab stressor procedures.

TECHNICAL REPORT ONR #10:

Streufert, S., Streufert, S.C. and Denson, A.L. Cognitive complexity, Type A

behavioral style and load as predictors of visual-motor task performance (1982).

PR FRVS  FLILPLILAAPRPLY g R

Effects of cognitive complexity (multidimensionality vs. unidimensionality
and of Type A behavioral style (a coronary prone behavior) on four measures
of task performance in a visual-motor task were investigated. Subjects

were exposed to four load levels which produced task settings ranging from

relatively easy to extremely difficult. It was found that increasing load

increases both risk taking and errors, and decreases strategic planning and
overall task performance. More multidimensional (complex) persons engaged
in considerably more strategic planning and made fewer errors than their
more unidimensional (less complex) counterparts. Differences between these
two groups were particularly evident at higher (more stressing) load levels.
Type A Coronary Prone Behavior had no effects on performance whatsoever.
Implications of these findings for the Type A personality and for tasks

requiring some degree of planning or strategy are discussed.
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TECHNICAL REPORT ONR #11:

Streufert S., Streufert, S.C. and Denson, A.L. Effects of four task stressors
on blood pressure responses in persons differing in Type A coronary prone

behavior and cognitive complexity (1983).

The effects of differences in Type A coronary prone behavior and of differences
in cognitive complexity on physiological arousal in a visual motor task,

a social baseline condition and two interviews were investigated and compared
to non-social baseline readings. Tasks differed in arousal levels generated.
Type A and cognitive complexity affected physiologic responsivity primarily

in terms of response variability rather than in terms of response level.
TECHNICAL REPORT ONR {12:

Streufert, S. Measurement of task performance on the basis of the time/event

matrix: An extension of methods (1983).

Previously reported measures of complex task performance are supplemented
with a number of new measures. Formulas for calculating all measures now
utilized are presented. Data collection on the basis of the time/event
matrix is explained. Information about the print-out numbers of the various
measures for some recently developed complex man-machine simulations is

provided.
TECHNICAL REPORT ONR #13:

Streufert, S., Streufert, S.C. and Pogash, R.M. Effects of load, cognitive

complexity and Type A on satisfaction (1983).

Effects of information load on satisfaction as modified by Type A vs. Type B
and by Cognitive Complexity were investigated. Satisfaction decreased with
increasing task difficulty (load) but was particularly low for persons of
Type A and cognitive simple styles. Similar results were obtained for a
measure of Enjoyment Despite Dissatisfaction which accounted for motivation
in the face of challenge. Relationships between job and task satisfaction

are considered.
TECHNICAL REPORT ONR #14:

Streufert, S.C. Task differences, stylistic characteristics and physiological
arousal (1983).

This research was designed to determine the effects of cognitive/behavioral
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styles, in general, and of the General Incongruity Adaptation Level (GIAL),

in particular, on physiological arousal under a variety of task conditions.

It was found that load stressors in many cases produce changes in blood
pressure levels which appear to parallel previous findings showing them

to be related to various indices of task performance. Particularly the GIAL
style (and to lesser degrees cognitive complexity and Type A, in that order)
appear to mediate when load stressor effects on arousal do occur. The present
research provides the basis for planned research efforts which will be concerned
with potential covariation of task performance measures (such as risk taking and
utilization of strategy) and physiological responsivity, as they are jointly

affected by behavioral styles and task stressor (e.g., load) levels.
TECHNICAL REPORT ONR #15:

Streufert, S. Cognition and arousal as predictors of risk taking: Effects

of load and cognitive style (1983).

The research investigated the contributions of three cognitive styles (Type A,
Cognitive Complexity and the General Incongruity Adaptation Level - GIAL) on

risk taking in a visual motor task. The research was further concerned

with uncovering possible relationship between these cognitive styles and physio-
logical (cardiovascular) arousal as sources of risky action. Effects of stylistic
variables on risk taking appeared frequently at specific task load levels.

Only limited relationships between arousal and risk taking were obtained.

Arousal did not covary meaningfully with stylistic antecedents of risky

behavior. It was concluded that risk taking is primarily cognitive in

orientation and interventions to decrease risk taking on the job should

focus on relevant cognitive approaches.

TECHNICAL REPORT ONR #16:

Pogash, R.M., Streufert, S. and Streufert, S.C. Cognitive complexity, task F

load and task speed as predictors of task satisfaction and enjoyment (1983).

This research investigated the effects of information (work) load and of
individual stylist - differences in cognitive complexity on satisfaction. Sub-
jects participated in an experimental visual motor task in which task speed and
load were varied. Satisfaction with and enjoyment of participation/performance
were measured. As reported in previous research, cognitive complexity does
affect satisfaction. However, multiple stressor (load plus speed at excessive

levels) diminishes the differences between more versus less cognitively
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complex individuals. 1In general, increasing task difficulty (as manipulated
and perceived) resulted in decreasing satisfaction with task performance.
Enjoyment of the task decreased with increasing load but increased marginally
with increasing task speed. It appears that satisfaction and enjoyment

are two quite distinct phenomena. While cognitive complexity has no effect
on satisfaction at high load levels, it does distinguish among persons'’

enjoyment of a task presented under high load conditions.
TECHNICAL REPORT ONR #17:

Pogash, R.M., Streufert, S.C., Denson, A.L. and Streufert, S. A player's

manual for a complex disaster decision simulation (1984).

This Cechnical report contains the participant's manuals for a complex micro-
computer assisted experimental decisior making simulation which may be used
to assess decision making characteristics (fifteen or more computer scored
measures of performance quantity and quality such as use of strategy and
decision coordination) of individuals or teams. The scenario is geared

to a disaster event but may be modified to fit any complex decision environment.

Some of the findings ~f the present research that aid in the development

of an overall theory of stress are:

1. Self-induced stressors as measured as '"Type A" Coronary Prone Behavior
do affect physiological arousal (strain) and self-perceived "stress"
but show little, if any, relationship to performance. Type A characteristics

do, however, impact on perceptual stress experiences and their sequels

such as satisfaction.

2. Cognitive Complexity is a significant predictor of both physiological

arousal (strain) and of complex task performance (e.g., the utilization

of strategy). Individual differences in cognitive complexiéy affect
strategic and related behavior in diverse kinds of tasks, varying from
visual-motor settings to complex decision making environments. Differences
among more complex (more multidimensional) and less complex (more uni-

dimensional) persons are most evident at optimal (intermediate) stressor

levels which reflect the general absence of Perceived stress experience.
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Different kinds of tasks produce not only diverse levels but also dif-
ferent kinds of physiological strain. Since that strain is directly
reltated to task performance, we must be concerned with understanding

the kind of strain that is generated by any one or any combination of
stressor events. In particular, it appears that social stressor settings
differ greatly from nonsocial settings in the kind of strain that is

evoked.

Load stressor impact is, when it exceeds a moderate level, generally |
detrimental to complex task performance, no matter what the task. Load |
stressors may, however, have favorable effects on simple task performance

until the maximum adequate performance level of the person/group is |
reached. At that point performance quantity will level off and quality
will diminish. Time Urgency as a secondary stressor exaggerates load
effects, strongly diminishes complex performance quality and just about

eliminates openness to or search for needed information. ﬂ

It was found that while risk taking is related to load stress and to
diastolic arousal, there is no three-way relationship between these
variables. Apparently risk taking is based on cognitive decision pro-

cesses and not directly on affective arousal.

Satisfaction is decreased by load stress and to some extent by the rapidity
with which persons must respond to their task environment. However,

rapid responding may increase the enjoyment of the task. Apparently
satisfaction and enjoyment are quite different phenomena. Where load
stress is restricted to optimal or below optimal levels, more cognitively
complex individuals appear to generate more satisfaction with their

work environment.

Both cognitive complexity and GIAL (general incongruity adaptation level)
differences among individuals are predictors of task performance and
arousal. Measures of these concepts, when factors, yield a number of
separate predictor variables which are variably tied to performance

and arousal at diverse levels. Future research should carefully explore

these separate predictors.
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